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(57)Abstract 

PURPOSE: To provide a lithium secondary battery having a high 
capacity and a favorable cyclic life. 

CONSTITUTION: A lithium secondary battery is provided with a 
positive electrode 4, a negative electrode 6 comprising carbon material 
capable of storage and emission of lithium ions, and nonaqueous 
electrolyte. The negative electrode has a strength ratio of 0,7 to 2.2 
between a diffraction peak (101) and a diffraction peak (100) in a 
graphite structure by X-ray diffraction, and it has a heat generation 
peak at 700° C or more by differential thermal analysis. Desired 
properties can thus be provided. 
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h £ & a xttttu&ftffiaK: ifjgi £*&&© 
m^&immm£ti.2>. ±.mmm^m.Ltzmmmm\t 

[0 0 4 6] tawi^it BKttctt&hsftatjMb 

©Si^g©^^^ o.5(im6l± 100MmWT©l6H{C90 
#*X£U:a«#fcU *»o¥J5i«ll«tf«l ym^±30// 

[0 0 4 7] &£±Gf&iWbfia«ttLfcft*IRtt£20 

OOtJJLk, L< fct20OO'C~3OO0 , C, <kD*?3;L<tt 
26001C«±3000 , C£rF©»*"C , *M&a L-TflMBflsT -5. 

&tz±mmmt<Dtz®(Dmmwte-7)vzi>flx%.ffi*x' 

[0 0 4 8] — ^Ww^SU^/*— 3fc«ft©IE 

KEft^ * > . -ffitfb^E U Zfy">tj.a<Dtl)l^ f >it%® 

(LiCoO,) , V<?V&=.y*)VmttM (L 
iNiOj) . U^^AT>^>K-(t;% (L i Mn 2 O 
4 , LiMnOj) ^ffi^Si, igSEt?5;0$fSL 

[0 0 4 9] *%Hjtr^^#*«^©^«i:b 

— h (EC) t, »EXfl/>*- h«t 0 
ttMjftTT* 0IO Vi— *«tl8KT-C*« 1 iHIO* 

7Kjg« (&Tfg2©r£«i:fBiffi-f-i>) t©fi^«F«t*£ 



(7) 



- 1 6 8 7 2 5 



[0050] x.ru>x— hmnmm&m^rctt 

tl\Z< ^ttKSr^OfiJ^tfe^Tji, BS^iSK (39"C~ 
4CC) ttflEsWftUfcfc, *«*j&«/J\3 * 
«»T?tt^l"I*T?**. ECfc:*S-&-f ^^©ig&ttE 
C J: 0 t>«5ft**/hS < f -5 £ <h C <fc <0 #«tt*i|6)± L , 
* , K ±— 1 8RT £ f * C t lz «fc 0 #jfE E C jJH U 

«a*»«3n* ens. *fc iWf2Sg2©}§ 
ss©h^— *ati86iTT?»*&«>. m{t»mwsLHfl i J9- 

VJ±mmzttLTl VHitSOK, 4VBU:©SS« 
ffi&*mK3LT^£?Uj£fc*LT^-5,, &&EC© H 

&«16.4T&-5. 
[0 0 5 1] 1WB»2ao*«tOJ:0»*U^I«^— 0c 

16.5JJTFT&5. 3:7c, SfrfEISI2;|l©jg8£©ifi!ig? 
te, 25"Cfc::fe^T, 28mp£;TT*-5Cl<t^jif*bV^ * 
Ac, «)$?ig©#*^iS©X^U>;*7— h©BB£J£ 
tt. 10VOU~80VOUT?a&£;i£:7!>t£?£t^. cl<D$6HSr 

*m2&$5)WB;T-rs. <kO$?£H^fflte20VOL!t;~75VO 

20V0L«J^± 3S * S H 5 ifi , X3^ k > # ^— h © U 

[0052] x^-u>*— hiofiifc^Trfeoa 

b (DMC) . ylfW- h (DE 
C) . ^DtfU>^— h (PC) . r-^f07 
?h> (r-BL) , Tizh—hV)l (AN) , xhn 
(NM) . xhD^>if> (NB) , iixf* 

(ea) . h;i/x>, ^->i^>*fett, (m 

A) &£*tt*tf&n*. X^U>#— hiS^t 

tLTIiECiDECiWl^gilXliECiPCtD 
EC<h©2B£-j$!«, XttECir-BLiDECt©! 

DEC©#^ttBP;$t60%£rF©t>©-C&3<, DEC#60 
X*tt*.*£5l*jflUW6<&0. Sfc^-hWasKfc^. 
£ftS©»&©ffifctt&*££K:Ttf 

[0 0 5 3] ±«<DJ;3fc#*»«l<W;:#«E-r* 



tc^^^^-^tctt, c:ne>©^W4T€r*;^:H£aa-r 

-5<W£P£L^,, JMfcWKte, *#£50ppm £^T*^# 
*8iISHt4^\ lOOOppm U4T»SCtj&«j(fSbH. Z\tl 

s mmfcme>mm\zmntti<Di&^&ti&$:i& 

J*U «ffi©^«t££®T2tf-5fc©£#;L<=>n3. L 

»n***a. wan^iSiM (6o*cj^±) trxfifScL 

[0 0 5 4] Sfc. *Kf^£tt«#2KttftMKlCAIt>S 
fSStbtlt atfHMfc'J^tfA (L i C 1 0 4 ) - 
A7yft'J>i'J?9A (L i PFj ) . *")7yft'J 
(L i B F 4 ) , AN^yftSltSi'J^A (L i A 

s f 6 so,) , h u 7;u^-n^^x;U/ts>^'j^OA 

(LiCF, SOj) , HXh'j7)l'tn^f')l'XJP* 
x;U-f 5 KD^A (L i N (C F, S0 2 ) 2 ) &i* 

[0 0 5 5] ffiGtt*K®?McttjKfc#?«&flPBtt 

0.5~ 2.0t)k/lttSi:i:iO«StlK <fcD£Fi;L 
^SJSSSteL i PF, , LiBF 4 , L i N (CF, S 

(CF, SO, ) 2 (60"CK±) T«B= 

in (cf, so,) 2 aiEmmmmiKDKmmm^ 

[0 0 5 6] *^H^#f,tt, ±|3bfeX^l^>* 

— h (EC) i, sfTfHX^-U>^— h«t D 

(«Tm2C0^j«ifE«-r^.) tOIB&iMMl, 

L. Jitt«|jeOaM^|«)«)|IA?a>^fi$ (La) Ifi 
20nm£;Jil00nm EHTT-J&0, B5SSt-&***<. lOOOppm « 

[0 0 5 7] f«:to'6*eo*2 038Wtt, iESt. U 
WB#*«»«t»4. x^l^>^j— ht, ISEif 

K^M^ltt. Sfl^fr? 700"C«±tC^iatr— i^^W 
U ^^©aWTj^Oi^ft^©^*^ (La) 
20nmJy.±100nm EATTfe f3 fflSft-g"*^^*. lOOOppm £A± 



# 



(8) 



6-168725 



-c & % z. t ft wrflt t -r & <J =f- V A - XmMT* $> Z> . 

[0 0 5 8] *S^2«^BJ0U^^A—^:*m^ffl^ 

ttJ£*i-5tt»ft^t\ S&. #**«fc*fL-iStt&*jS 

\Z—i?1fi 700*C*«|fcU*>#ffibtt^ltt*»«jT*<5 
t. JB»*»#*»a©«*K*W**K«'M::JR«T 

©aW^©i^«fcWADj^fcV> *>©£#*. 6*1*. 

**»#a^#*3n*r<&*£#*.sn*. -hts^ 

H^«fc«taSEI»fcr— ^©ffifi. jf*L<tt, soot: 

[0 0 5 9] £fc. 4tt£2©%H£:&<?SftS©R* 

x*ii§i*ric.fco»&ns (i io) EcoiHisftf 

— £fc±*flM&*»©alto&ffl©ia^©¥iSfi;* (L 

a) A*20nm£t±100nm KTT'ibS. (La) ©ffi 

tt. 40nmR±80nmT&S 0$tF*L-l^. (La) 

*»20nm£H±100iini £*TIStiflSI1!jtt, &tt«!ifift<9&K:8 

d^a-t *>*»aiHiKtt;«L--*»-r<fc:o. * 

fc. U^A-f :*>©ffiA9-f SIM ha«3K&D, u 
^A-Y 0*<«J* • MTtSttl^^t. 

[0 0 6 0] *St£2©%9!£«t?Sftff©ft* 
BSSSt©^#Mj&n000ppm £*T (Oppm ft<^ 

tf. ) eyt©-^#>p#ioooppm etT«xav»ttfc 

[0 0 6 1] **R*<t>K:**n*I*»#*-r#*£, 
J»tt*a©*^*fc*K5G«*<$B£U I^KQItl 

-So 

[0 0 6 2] -trote©A«<0K3gR<»«Hc^t£f»£b 
T. ft*. *&. ft, -vfr^fc £©«£&*& 

fctt, mm. S^«S->e?50ppiD (Oppm ft-^tf) 
ft, r-^Mt'Ol^JRtt, &*50ppm KT (Opp 
m ft-^tr) T&SCttfMSL-H. 

[0 0 6 3] *M$2©%$£ft«ftsatt©xf*EitFr 



Cii> (d M2 ) , (Lc) , IiB*SO (10 1) @ 

firtr— ^ (p 101 ) t (ioo) mm\?.—f <p, m ) 

©3£SttP 101 /P 10o «*B©JBl©«fflKH-r*W 

[0 0 6 4] Sfc. *I^2»^il:I^MI««S 
N 2 #X83:*©BETj£l;:<fc-g>li^ffl 

[0 0 6 5] *m<F>m 2 ©%9il;:ffi«*ftPtt©ttJ££ 
Ttt, X^-U->*— h (EC) £, MIHX^I^> 

**1 «£□:©#**«( ©»«tE«-r*) 
£©fi£JMIEftffl^S. UttWtcte, *ffi©Sg 1 ©5§BJ 
K:H"r<&Kf!K:e«L-fcaOT*<&. 
[0 0 6 6] Sfc, *n£2©%9J£ffSjEa. 

S. *«9I©ft«©#*JMjiLTtt, £<fciU*©£- 

K Sfc. *it©^**©^&^J**i«&5»fc?v^. 

sctusfift 

[0 0 6 7] ft«©Jfc*JM&*K^rStt*SElt©^r 

«, #*«F«t©»*fe£©H*Ct3^T©»bV»*«t 

4KB. *3SJIft$MffT 700*C£UK:«ifctf— *ft#U H 
ftKlifiOa*^©^*^©^** (La) #t20nMfil 
±100nm OTT^^ns. atfCjKlMt:ft©AfriJft*K 

A-f ©«*£©£* (L 1, S,©4riE) 

£J:tf;:ftfc#3#*»»©a?E#»a*. K^K^;*© 

**wrtr*©««, h^-— »©*&v»#**«i 

[0 0 6 8] Lfc*5ot, *S©^2©f!WC«fc»3, ft 

fc. #**j«©»»"bfi«sn6&j&. «aj&«**<b 

s?fift#s;i<»: 
[0 0 6 9] Sfc. tTy ?■*#»©»* 

{fc^i S fc ft ft * i b fc u ^ a n*a» tt «s 

l>T. j»B**^«*fcttSl»ft»©*JR7C*©*#* 

*J50ppm jy.T (Oppm ft-^tr) , dr-f sft©-&WS*i50pp 
m (Oppm ft#tr) , gSR©-g-#fi*«1000ppm £AT 
(Oppm ft-g-tr) , B5Jt©-g-#S*il000ppm J^Tlc®^ 

RliSSWfcflltifcU^^An^flftj&twenaJitftaUJ 



(9) 



#W¥6 - 16 8 7 2 5 



[0 0 7 0] ^SO, *i<5l 3 <D&W\t. JEM£> U 

T?, *26«ft»«fCJ:*«SlftK— 7OO'C£1U:T!*0. 
^JS7n3g©##»*«50ppin JKT (Oppm £^tf) , ir-f 
*<O-&^fi**50ppm (Oppm £■£&) . g3fS©-g-=fr 
B#1000ppm (Oppm , «!tftW^#»*no 

OOppm J^T (Oppm H £ S#8tfTS U 

[0 0 7 1] *«*Mfc«*ft«Oft*K»tbTtt, 

£fcte-&f&tr>.y^£if$ 8OO'C~*<J2O0O < CT^fflSUT# 

~#93000'COift«Tr«W8iaLT»6n*JiW&{b« J ?>y5 

7r^ F#*£tf e>n-5. $?£L< WV7i- X'ti-y^ 
A^#e>tl-5^y7i— X/>3*#:. *V7x 

— Xtf-v^^^iSiii^^ 800*0 ~^j20oo < c-e^^t;L 

&lfc3tft*!K fcLXtt. &2000r~ift3000 , CTill£Hfct' 
CO 0 7 2] iBCKJMM&iLTtt, fftt©ffi-£©jg 

oo < c~i^j30oo , cc9K*ft:fe-5 wijM&fcffissfr 3 * 

2000*0 -SOOO'C. iOffSL<lt 23001C~28 

00*COia/«T?CuC l s 7.wt-$>i&mxxmL 
*tf 6n*. Alilj!j(iiaK3KRAiOK9Rlb£^H:. 

CO 0 7 3] *&. R*m(>©-&fi9l*©tti$#i2:L 

T, F ef OMM^SSV^r>l/XSffl<pf fflU 

& U 7 *j A -f * > 3&»^*B«7n* t E Jft L TtS ft $ ft -5 ^ 
£U^9A<*>a*Rj , 5Lfc»'&, LiS-ftt'Oftt 

&L i S 2 tet*©^^*. ft$jaM©V84fe£&9. 

u ^ a< =t>©x a— xts.w x&mvf z>uzv>mk& 

M,? *(D&W}>ts.< 12 9 U A< *>©jf Aiasit 
«**#*©#**«. iEtt, &tf**Ktt. *JB£l 



[0 0 7 4] 

C*iS^J] ^B^^pq^^U^^A-^SflfUCjl 

<*isat«i) *-r. ^momiomw (»««iEio 

38 , ^2©fgBj (M$]B4ett©<?B9I) , ©r&KH 

[0 0 7 5] H1C *3H««Tffl^fcR«»U^9A 

-&®?fe©#tfi££pK-r,, 0 1 K&l^T. 1 «JS£f(5tC^i(i; 

£©§& 11*3 Kite. «ffiP3*«iRiW$nTt»S. 
ffi»3li, IEffi4, -fe/IU— * 5Xtfftffi6 

CO 0 7 6] WfBiES4«, U^An/WhaMfc'?* 
(Li, CoO, ( 0.8^x^1) ) *&*80fil;%£7 
■fe ^ k > y 7 v 9 1 5 * m % R If # U ^ H 7 7 ; V * D X 5=" 
U>^*5a«%£*fcS-&U. h^bL. 

^5tt. ^U^Dtfl^^^-TLS^^Jl-A^e.^ 

CO 0 7 7] A*S6tt. «5ffi-r**fer#fc«*K ,, *98 

S»%^x^l/>7 p Dtfk>*fi^2a»%£*lr^ 
-aL, ^nSr* t a^<hbT©X7 : ->UX < Stl0mg/cm2 

CO 0 7 8] Wfe^lf^tCtt. 7A7>y^f3A/^U^^ 
A (LiPF, ) £X^>#— 3}?^— h (EC) <hv 
x^;p*— h (dec) (fi^W*Jt 

^50 : 50) 1.0**/ 1 j§«Ufc*a , «0#7K < a»^ 

OMtt, lOOppmKT, xf U>^"J n— ;i/ttl00ppmJ^T 

CO 0 7 9] WE«S#3±»Ctt. +*(H5«*BiP**Xfc. 

«6»Jffi7^«B^tlTl/^„ HiIiESSg 1 

tt. HfIfa < a<SP3©iElS4(CiE i S>J — FlO^^LT^ 
^tlt^S, ^:*5*ap3©ftffi6ttftffiU — F (0* 

Co o 8 o] iWE«*«*tt&T©#&T?#s-n&. * 

7;W=f> , H:H«T-ri000'C(CT^5iLK^ft;LT^y 

nzntzmmwmtwizmmsiMm. fornix- 



(10) #98^6 - 1 6 8 7 2 5 

1 ~ 50 ^ m 90#« % Wft&t Z> <£ o \Z , 
=f >»H^.TT3000'C t T JtfEHt L, $ e, 2400*0 <Di£ 
[0 0 8 1] ¥J9tt«25/£m©« 

«%T&o/fc,> N 2 ^XKfBETSC i-5itS 

B«tt5m' /gT-abofe. 

[0082] x^iHigffCcto&a/i^^— *&*mm<f 

^ffiTSI^Lfci:C:5. P l01 /Pin, ©fiS«. LOT 
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feo^Co (d 002 ) 0. 3375nm , (Lc) tt21nm, 
(La) tt40nmTftofc. ^fc, ^S»»W^<tS««l 

m, S*<O^**100ppm, Fe, N i 1 ppm 

o^to iEPio, /Pioo > (ci 002 ) > (Lc) , 
(La) , IS^tl^l l:*t. Sfc, 

[0 0 8 3] 



[0 0 8 4] (^SS^J2) «Tfc*-TJ:3 tH«a:tt»*«*ATfc. 

«*»«arx#*»«etntt*jfi« i [o o 8 5] a*o$*«««2oooppni -c**fia*t©3 



(11) 



#W¥6- 16 8 7 2 5 



— X«^tr7;t'=f>SH^TT1000 < CtT^S!! ; aL^y 

[0 0 8 6] #5nfcft*»»tt. ¥^feSlOMm©|| 
»{b**t»*T?* 0 . S^^Tl~30/zmiC90^«% 

CO 0 8 7] X«@8rfc«fcS#a^7^— + 
^ffiTSBJSbfc. P„, /P„ 0 . (d 002 ) , (L 
c) , (La) ett£$l KflfEL-fc. 
WKJ:*56IRfcr— 5^. m*«©*Mc*«S« 1 fcflfEL. 

Offi»5R©-g-*TS100ppm. ^^O^-#»«100ppm, F 
e. N i 3ppm T&o7c. 

[0 0 8 8] (3fc[ft0!|3) &TfcjS-r«fc'3fc«*R»* 
ffli^ K*K»Kntt**S«li:BI«0. ^ffi 

[0 0 8 9] 5f£gt©"g-:firSa«5000ppm -??fe*®«tSlt©5 
}ftlfry^*^#SnfcS*tttry^©Ueag*« 100£M»% 

fC*fi&U S e.(CT;U=f>#HaTT1000"C(CT^*{b 
M5R«ili&¥^aS25um, &*#flrei~60umK90 
3000*0 tCTUfc&Si LTUgMfc L fc. 

[0090] ft&nftKima. wii820/£m©jR 

i&<b^*)f»*Tab0, 8fl£##T?l~30tfmfc90<M*X 
#»#«EU «t«3i« 0.5Mm^TOSi?©iKS^til#: 
StSST&ofc. Nj #*»3lrBETi£l;:«fc*Jfc^ 

[0 0 9 1] XSIiISfC <! tS#a>'t7^— ^Sr^ffiB* 
jfiiffiT?«Jtb&. P„i /P,„ > (dooj ) > (L 
c) . (La) OffiS3ilfcSiVr. S&, *aj»»#fK 

«*K»«t»OttatO'&*«tt. 2O0pDmT?*r>;fc. ^<Dm 
KSRro-g-taiOOppm, ©"&#*« lOOppm. Fe, N 
i 2ppm T&ofc. . 

[0 0 9 2] (*Jfi«4) KTfcwTJ:5a:«SRJI«t 
Tfc. 

[0 0 9 3] ffiEftSKtttt. HSft©*=&*a*5000ppnt 

©<£Bft^©s*fi tf y e> # 6 ft&5?fc n — £ x £ 7 ;p 
^>*naT"piooot;»rTjiwi!i»L-ift*ftixfc«, 



90#« 5. fr-DW&W 0.5Mm£AT©& 

2800*COia«T«iJaa LTHI&fl: Lfc. 
[0 0 9 4] #6n&K*»«tt, Wftg25/*m©ll 

ftmt l&m%T' fo-otz. Sfc. N 2 #X©«BETi£ 

[0 0 9 5] XlliaSffcJ:***^^^— *£¥«@tp 

P,o, /P„ 0 • (d 002 ) > (L 
c) . (La) OfiSSlKSf. Sfc. 3**JIft#tfrte 

^*K#J+©BftHO^#««700ppmTabofco 
*©-^Wfi200ppm, *S5fc©-g-#*te300ppm, Fe, N i 
3ppm T&ofc. 
[0 0 9 6] (HJB«5) aTfcjRfi-SafitSRK** 

[0 0 9 7] ft«Cffl^agl*K«ltLT. sao^ir 

*^5000ppm OffiBSHwea tf y ^fr £># 6 tlfcS^tt 

if -y ©wasa* 1 oo#is % ^ e. & -a * y 7 x— x tfy^ 

U T^rf^ffl^TTSOOO'CCTll&HtL^y 7x— 

»6nfc«*lk»**?fr/2500 , ca5»flET*ft«iaLfc. 

[0 0 9 8] IISftfcKJWttt, 5p^e#15^m«ll 
»{bK*»*T?*D, 0.5/zmJ£rF©*£^©&« 

[0 0 9 9] Sfc, ±E«**«fct>^TXIilig9rfcJ: 

0^1/17/- ^s^ffifi+jias-caajeufc, p l0l / 

Pioo > (d M2 ) , (Lc), (L a) Wfil$:*l 

tt. 200ppmTa5ofc. ^*©^W*100ppm, ^^©^W 
ai00ppm> Fe, Ni!i§4 1ppin ffc^fc. 

[oioo] mmm6) «Tic*-r«t"5a:«*R*R 
[oioi] BSSio#^rfi^5oooppm , s*o^r#s^ 

7000ppm <D \Zy?~frt>%t> tlfc^Tj'tt tf y 
^ <0*e**i98^a %©^V7 x— X tf •> ? * M&t t b 

XJ*a^7;u^>^ffl^,TT-iooo , c^T^aL>*y >- 

x— X/hS*ft:*#fc. Wia^ V y x— X/h^#:« 7^7 



(12) 



<$m¥-6- 1 6 8 7 2 5 



£ 40<rC KTSIMftJlLfc. *E^y7i-X<l\«#S7 
;Hf>*H»T-C3000 , CTSIftifflabTfll«ft;L/fc. 

[0 10 2] #f>nfc^3S®^tt, W-i^nmOu.m<DM 
»<b**»*T?* 0 , &g#t 0.5/imKTffltf©SS 
^tt3^«%Tafeofc. N 2 MtBETS 

tcj;<5it^®«ra:3m 2 /gT^fc. 

[0 10 3] £&, iBRmjMfcfc^tiTXHEISrfcJ: 

o»a/x5^— ^e*ffiB«fj«teT?ai«bfc, p 10 , / 

Pioo * (d 00 j ) , (Lc) , (L a) CDfit^rlg 1 \Z 

#*»tt**li:flfEl/ft. fli****©**©*** 

tt. 400ppmT&ofc. 
[0 10 4] S£. *J:«**CD^ 
^-ftl*>500ppnu £tT. ^feJ^xy^Ufct* 
©&«©"§■:£*«:«•* 50ppm am^t. **SS«SJT 
fflV^cf^ia, T^yfcOAy&U^A (L i PF 
6 ) £X^U>#— h (EC) tylfAA-* 
h (DEC) tr-^D7^h> (r-BL) © 
*g£i§i* (fg£rtfc«ifc?P50 : 30 : 20) lc 1. 0=e;p/ 1 £ 

tCtSnSHj O»«20ppm ETF. Ifl/>^U3- 
;i/fiiooppmKTTa& -o ft* 
[0 10 5] mm&\7) «TfcjRT<fc 3 

[0 10 6] BftHO^Wfi^5000ppni ©ffi«£Jt©5ififc! 

^ ^ e»# e.ftfcs^tt tr y ^©*es**99#:« % © * v 

U £ SKlOOO'CKlTfiHfSflsL;* V7x— Xtfy^gt 

l«*©gH|S]te£WLT*5t3, ¥iS«lta««7tf 
mTfc-sfc. ittfE* V7x— X/h^#£3000rTf&$&S 
LTHStHkLfc^ ¥^fe^lO/im. SS^ST? 1 ~80 

>»H^,TT2500'C<OSfiTM5!iaLfe„ 

[0107] wenfc&sMM&tt. ¥^i7/jmci 

^bK*^*T*0. O.S/imJKT©^©^ 
7Hite3#:«%T&ofc. N 2 ^WBETft 

[0 10 8] ±fa^^S^C^^TX^lHlgffcJ; 

P.oo « (d 0 02 > > (Lc), (L a) ©ffi££l K 

#*»»t»ll:flfEl/ft. K*R*«t»©«Sto*W* 

tt, 400ppmT$.ofc. 
[0109] (SUSfitflJ 8 ) ttTKiR-r«fc3 &«*HSSJH 



[0 1 10] **J6«T?fflV»fc*»*tt, A7yflS0A/ 

• ■J^SA (L i PF f ) £x^U>#— h (E 
C) t-^XWW- h (DEC) trnwux^jv 

(MA) OjB^SK (.&&#mit+M : 30 : 20) K 1.0 

-/ifJW- KOKt- gCkfcl6.5T&-5. 

P&*^;U©h*-7— Jkttl5.9T»*. 
W^t-g-StlSH, O»ti20ppm HT, X^>^'J 
3— ^ttlOOppmJKTTT^o fz. 

[oiii] (mmrnQ) &Tiz7jk?&?r < s.mmm&m 
[0112] **afi«Tffl«r»fc«j)i*tt. T^-wt;^ 

KU^tfA (L 1 PF 6 ) (E 
C) tr-^fD7i'h> (r-BL) trhD^^> 
(NM) C0ig-&^<« «S^#*«it>£60 : 30 : 10) 1.0 

r — zfJ-u^Z h >© F-f- — I&tel5. 9"CafeS. — 

tC-^Stl-5H 2 O*«20ppm )JIT. I^k^'J 3— ;i/ 
telOOppmJ^TT'&ofc. 

[oi 13] (mmmi o> ^Ttcsvri 3 

[0 1 14] **««T?fflV>fc«»*l4. xyyitv/u 

• 'Jffi (L i PF ( ) *X^U>;&— h (E 
C) ir-^fP7?H> (r-BL) ©*g-&*§«E (fi 
&<HXJt*60 : 10) K l.O^JV/ 1 igfiPLfci&Bfc©** 

I*:*— RK15.9T?**. ttE#*«W*«fK:**n*H 

2 O»«10ppm , x.7-U>if > J n— ;i/«100ppm^TTa5 

[0 115] 1) BtTfcjS-rJ:'5ai«*H** 

[oi i6] ^mmx-m^tcmmmit. isw^hj 

S'Jf7A (LiPFJ £X^U>#— h (E 
C) tylfjW- h (DEC) OS^Stt (jg 
^8tJt*60:40) tC l.O^/ljftWLfcaj*©** 

CD K^-Hfcttl6.5T?*a. WfB#*«^*(c#sn?. 
H 2 Oatt20ppm fiAT. X?U>^U n— ;U«100ppml^ 

toi 17] kt*ios i o^b^ (ffi$m i e«) a 
*. 

(^JS^Jl 2) KTCSfJ:5)S;**»«»tf«!«* 
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[0 118] «it»©-^f»;^8000ppm T-£-55}ft tf y =f- 
6 f# e> tlfcS^tt tf >;/ ^©M3^99£M*% © /V7i 
— Xtry^SBWtUT. JtttttfcffiAMOOO'ClcftSK 

— x¥y?%&immmv>mmmm5LLm-x:$>-itz. ^© 

Ta.fc3fr*frT?»»U-fc. S6KK^V7i- Xtf-y 
H»4»T2500 , C-eflM&HL.&. #&ftfcja*JM&tt, ¥ 

©ti*#*tt3fM*X-C*-3fc. N 2 #X©*B 

E T fete <fc Situate 4 m* /gT&ofc. 

[0 119] XlfcEWKliDfta/^.*— ***HB««P 
^ffi-efiiJ^Lfc. P m /P 100 , (d 002 ) , (L 
c) , (La) ©*S*&1 *fc *jgj|ft«-tlflc 

J:*561»t;— ?&tftiS?^*©#*mf«£:S 1 £0ff2L 
£. ^*M^I*»ffitjt<7D-&#»tt. lOOppmT&o*:. 
©ffig?*©"&#ai00ppm£Jn^ ^*»^#*100ppmJ&(. 
T. Fe, Ni, V, Al, Cu, C a, K, Z n, C 
r, S i lppm JJl.TTabofe. 

[0 12 0] l>fc«»*J4, tzyyfkQ/u 

I'JffA (L i PF, ) £x5 L l/>#— h (E 

o typifi^*— h (po ofi^jggE (^ 

^*«it^50 : 50) \Z l.Q=E)V/ 1 «F#L-fc8J«©#* 
H 2 Ofite20ppm £UF. X?l^>^'J n— ;H*100ppmEt 

[0121] mmmi 3) ^T('^-rj;-5^*Kti 

[0 12 2] ffiSH<7)-&**^8000ppm T3&S5fflbf->^ 

4>6»6nfc, a*tt £ ? ^ © 99#ai % © * v y 
x— xtfv^&jgwtL-T. mmwt\zm&viooox;\zx 

Oft. ¥i§&&30ym. fe^*t?l~30/imC90^ 

l**T*J:3&*ff 1 Tt&»'L-;fc. S5CK^V7i- X 
&mJ3X-Bt.XS7 )V3yl37,m>-&13 
X»H* + T2800'CTrflft4fi«L.fc. JM& 
tt, ¥^&ft30MmOJIM&ftflt*«ft*T?*»J. 

T 1 ~30£tmC90"#:«%;^ffiU tS^0.5(tm£lT 

©&^©&S#^«3#:«%T<g>-p£:. *&, n 2 #x 

K»BETte(Cck-5it^SSi(i4m 2 /gTSofc. 

[0 12 3] X*E»rtJ;D*«/t5^— ^t*ffl«f 
^ttTTW^Lfc, P,„, /P 1M . (d 002 ) . (L 
c) . (La) <0«*«lfcw-r. «J61»»WK: 



Offig!^©^*»100ppmJi(.T. ^©"^fttelOOppm^ 
T. Fe, Ni, V, Al, Cu, Ca, K, Zn, C 
r, S i lppm «TTfeofc„ 

[0124] (gjfifll 1 4 ) RTK^-f =k 5 &E>tSfliS#l 

Tito 

[0 12 5] H8t©$#a£*2000ppiii . asRo-^wa** 

1 200ppm T a& 5 Zi—Jlf—Jlfr JafcgTj 14 tf y 
©*6**«98fttX % © * V 7 x— X tf y ^ftlRH ttT, 

£1000"C KT«*ft L- * V 7 x— X/J\«M**#fc. 

X»H»T2800'CTJIMaaL-;fc:. #Sftfcft*Jt«tt. 
¥^tm5/tm©*»{t«*8MrT?*D, fil»*tl 

~30tfmC90#«%a*?¥?iU StS*« 
: P©tt«$MlfH:5fM»X'r*o;fc. Sfc. N 2 ^fXfi 
BETffitJ;*Jt*Maitt3m» /gT&ofco 
[0 12 6] X^igffiKiO&ttA 0 ^ 

P„, /P,oo . (d 002 ) . (L 
c) . (La) (Dm&m 1 CiSf. ^ajR^WK 

^It'fOKfOtfiH- lOOppmT&ofc. -?-©flS 
&SS©-£*ai00ppm£tT, ^SffW&^rattlOOppmBiT, 
Fe, Ni, V, Al, Cu, Ca, K, Zn, Cr, 
S i lppm HTTibofc. 

[0 12 7] (£16091 5) KTKjjVrJ^'fclft*** 
K^M%^tt^li«BJ12t^«fj:«m^ffl*-Ji 

[0 12 8] «E|it©-g-#a**8000ppm T&-55}fttfy? 

*^#e>nfc. STjtttf ©M*^99^tt%©><y7 

x— X¥y^&WMi:LT, H6»ttK:i5*UlOOO'CfcT 
**ftL/y7i-Xliyf*R*l»*ftt. K*V 
7i- Xtry^*K*m»tt, «|*ga«12tfm"C*-3 

m. 1 ~30MmlC90ffS%^ ; a-r-5J;5^ 

tW*>b?t. -e©«. R^V7x— Xlfy^3R«*IKII* 

T;i/=f>^x^ffl«tpT3ooo < CT^SD : aU7i <> »e»n^ 

Klfifttt. ¥^«iS30Min©ll«i{bK^*T-$»0, 
fi[ft»*-ei~30tfmt90#:8f%*«#ffi-rs<J;5t, 

5 AtmJ^T©SL^©^a^«3^«%Ta&^ 
fc. N 2 ^XK^BETffitr<tSlt^S««9m 

[0 12 9] XWHISffc^Ofta/l^/— ^t*«*4> 
&8rCHJfeL.&. P,„ /P.oo . (d m ) . (L 
c) , (La) ©ffi£^ 1 Ktk-T,, jRJIJIft^Wt' 

^M#CP©ffiit^©-&W*tt> 600ppmT'abofeo 
^©^•WaiOOppml^T. ^^©^W*«100ppml^T, 
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Fe, Ni, V, Al, Cu, C a, K, Zn, Cr, 
S i 3ppm fiTFT&o/i. 

[0 13 0] 3fcC*BO»2©*^ (M:&H3flBft) © 

[0 13 1] 8itSro^a^8000ppni T ab & 5fS tf y f 
— XtTy^SSHtLT. ^ttfcttfcUOOO'CKTISi 

<fc«*tt*"C*0. ttaE»*Tl~80/imlC90fl:ax*« 

fS0fl:i%TJ5o&. N 2 #XR3£B E 

[0 13 2] X*03rfc«fcD«-«/t5*— ?€¥ffff>fi 

,£SreaiJ£Lfc. P 101 /P 1M , (d 002 ) , (L 

c) , (La) Olt**lfc*-*-. Sfc, *38«S»WK: 

•tsfg^hr— 2ft««*«o#*»«i** i fcflfaab 

fc. &*S& + ©«ftgE©"&WStt. lOOppm-CJ&ofc. 
©te&*©-g-WSa*100ppm, g Jit ©•&*•*« lOOppm, F 
e, N i lppm TJ^fc. 

[0 13 3] **tt«T?fl!^fc*»«tt, fsW^hj 
gE'Jf^A (L i PF 0 ) *X5=-U>*— 
X^;U*— hffll^iK <S^fMXJt*50 : 50) 

^S. -/ifJW- h©h'^— Scttl6.5T? 

9ftgB#*S»«'t't-&StiaHj ofi«20ppm« 
T. If 1/>^U3- ;Uttl00ppm«TT»ofc. 
[0 13 4] ^t*S©^3<D^0J (»*JS4fB*) © 

(*S«l 7) EtTt:iti5&^B«*ffl^, ft* 

[0 13 5] mlfB^^Sifett. 8itlt©^frSa*5000ppm 

tt***99#*%©*V7x— Xlfy^&JRttfcL-T, ffi 

*ttfc«&#u 7;p=f>^x*H» , feiooo'C»:T«* 

x— Xfcfyf *iW«lttilt«SSttl2/im-e&ofc. -e© 
«. t^ift*&¥^fiS7/im, 8taE»#Tf 1 ~80m 

»#f4 0#«XT?»t)fc. N 2 ^XMBETS 



fc<k*Jt«ffi«tt3m» /gtfeofc. 

[0 13 6] X*|ll8rfcJ;0*8At5*— ^Sr^ffiH* 
&mT-m7£Ltz. P m /P.oo . (d„„ 2 ) . (L 
c) , (La) ©ffi£S? 1 KiRf. $&. «36J»»«rfc 

^frSfi, lOOOppm "Cifcofc. ^CDffiSS^OD-t-WSlOOp 
pm&T, ^©"^WMtelOOppniJWT, Fe, Ni, V, 
Al, Cu, Ca, K, Zn, Cr, S i 3ppm 

[0 13 7] *%9J©ftl©%9i UMHHlRtf 

»#JH 2 KfE«) ©SUO^JEWSBrFKiST. 
<*Jim8) Hit. **««-CfflV»fcHfB»'J^^ 

-5. d«#§glrtt«> ««»3«*JR#l*nTV»*. £ 
[0 13 8] WEiES4tt. Uf7A3A>hS« 

(l i , coOj ( 0.8^x^1) ) fumimmx&T 

■t^U>Zf5y? 3.5ma%, ^777^h 3. 5M» 
%, BL^X^l^>7 p ntfl^>>'x> ; E^2a»%©^l 

[0 13 9] ft«^tt«3£TS:#ffiTr#fcS*R»96.7 
fifi9S&X3=- U>X;S'>>x>rfA 2.2ma%t*;i/#=^ 

[0 14 0] fME«SlrtlCtt, 7*:7yfls0A«U^* 
A (L i PF 6 ) SrX^U>#— h (EC) t7" 
n¥U>%— h (PC) iyifM-*^-h 

(DEC) Ofi^jgJK (*g&#«Jt*40 : 30 : 30) \Z 

•a. 

[0 14 1] fJB««»3±K:tt. Stlfc 

««tt7 39t««anT^*. ssk, fjta^gg 1 ©±as 

HBPSBtrtt, »|*£fn«8#K**l^©:frL»in]Ifc 

9, «H3ISS*3 0iES4»CiE«U — H10*^L-T*« 
$tlT^5„ fti«i»3 0ft«'J-H (E^LfeV^)' 

*ftVTfdMii%t?-c°&z>mm®m 1 c*«stiT^»*. 

[0 14 2] ffirEK*»«lttKTO*j*T»6nfc. * 

T. BSH©-g-#«*<8000ppm T$.*5ifltfyf *^#€> 

nfcS*tttT5/^co*fift*« ioo#«%co*y 7i- xe 

7 ;U rf > 13 X H HTF T 1 000"C C T jfrM Mi t L &tm it L 
T>V7 x— Xfcf -v f^<D^^«i*#7to K>C V 7 x 
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0.5Atm^T<?)«L^S:'>^< (5#:«%^T) "f 
S J: 3 *$TT300<rcfcT*M&fl:L.&. 

[0 14 3] »&n£**K»tt. ¥^IWi*30/£mOD 
JJMftfl:«*t&5tn?*0, feffi#*Tl~50Mrnfc90flM« 

sisa^oEiRittttisrwttTa-afc. 
coi4 4] x*iasrfc«ko#«/t5*— 

Lfc id 3. P 101 /P 100 l.0t?a& 
oifc. (d 002 ) H: 0. 3375nm , (Lc) tt21nm, (L 
a) tt40nniTa&t>;fc. La/Lcli 1.91 tSofc. £ 
fc, S^S%tfi<^i5jt<0^#a«100ppmTafeorc, 
tegE^»^»100ppmW.T, S*»^#a«100ppmJW 
T- F e , N i lppm -eabofc. ±EP, 0 i /P 

ioo > (d 0 o2 ) - (Lc) , (La) , La/Lc, 

mMv>^m*%. 2 k^t. stem v»fc«»*o**» 

[0 14 5] 
C*2] 
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[0146] mmm 1 9 > erFic^r * *> usistmh 

SCTfc. #*i*«fl)l*Hil/TL IN (CF, so 
2 ) 2 * lmol / 1 tUT/Bl^fe. 
[0 14 7] **««CTfflVJfci!i*R«ttKT©J:'5 
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*ffiTT3000tfcT»»ffcLfc. 
[0 14 8] #5nfc«*R*tt, ¥^SSmS30Mm(D 
»»fl2«*»*"e*0, «fl^tfT1^60jKmK90{Ml 

[0 14 9] X«l3«l;ickD#«/^*— *S¥«H + 

^ffiTfitebfctd^, P 10l /P 100 ©ffltt LOT* 
o/co (d 002 ) 0.3371nm , (Lc) tt21nnu (L 
a) tt23nm"C*ofc, La/LctJ 1.33 Tfeo/io * 
fc. R*H«*<OSRI|<Z)*#«ttlOOppm£ilT"C&o*:. 
*<0ffiB^<0^#*lOOppm£tT* a*co^#*ttl00ppm 
ETF. Fe, N i lppm "CS^fc. 

[0 15 0] _LiEP 101 /P 100 * (cl 002 ) , (L 
c) , (La) , La/Lc, Btlt©^**** 2 £0f 



[0151] mfe^xswa. «tst<o^w«3&«8oooppm 

^a^amLT;i/^f>siH«T-eiooo , ctcT^^fbL^ 

^teb^^ttBW* 100ft:«%T*ofco K^V^x— 
X/h3«#:*280O , CKTII»ftbfc. #C>nfc^^»#l 
tt, ¥^tt«20Mm<O|ll»ft«*»*"t?*0, 
T 0. 1— 40/zmtC90^S%^#ffib, O.SMmJW 
T^Sf^StlM^ 7.5#:a%T*^fc 0 Sfc, N 2 

*xK»BETa^<t5it*aatt 5.1m 2 /gtso 

[0 15 2] XHHWKJ^ftar??*— 
jftftTSI^bfc, P l0 i /P 1M , (d 002 ) , (L 

c) , (La) (Dm&mBizTK-fo &tc. ^mmttffiiz 

»5R<0$*r«lOOppnu fi*<Z)$W*ttl00ppm, Fe, N 
i 3ppm T*o&. 

[0 1 5 3] 
[*3] 





IS B 


p ioi //p ioo 




(d 002 > 
ton) 


(Lc) 
(an) 


(La) 
(on) 


sobers 

(ppn) 




1 




13 


820 


0. 3369 


30 


116 


400 


EC/DEC (50/50) 


2 


* f& m » 


2.5 


780 


0. 3355 


43 


59.8 


700 


EC/DEC (50/5D) 


3 




a 65 


750 


0. 339 


18 


60 


1200 


EC/DEC (50/50) 


4 




a 65 


750 


0. 339 


18 


60 


1200 


IC/DMS0 (50/50) 


5 


yV7x-X/J\»* 


a 65 


750 


0. 339 


18 


60 


1200 


EC (1:1) 


6 




a 65 


750 


0. 339 


18 


60 


1200 


ZC/DME (1:1) 


7 




0 


685 


a 359 


1.5 




2300 


EC/DEC 


8 




0 


680 


0. 355 


2.0 


3.9 


1100 


EC/PC (50:50) 



[0 15 4] i)AMm2) etTC*T±"5S:**ll4»J* 

[0155] *nE«*fifttt«T©#ST»e.*i;fc:. * 

fc«kSit^BSl« 5.1m 2 /gTafeofe. 
[0 15 6] X^lEjerlCt-Sa-aA^^— ^£4MMI'f 
ai*T«g«L-fc, P l0I /P„, - (d 002 ) . (L 
c) . (La) OM*ai3K:*-r. Sfc. *Mf&##Tfc 



pm. S^©-§-WMlil00ppm, F e, N i 5ppm T 

[0 15 7] (Jt«E0!|3) etTKw-TJ: 5 

«6£t«*i!l<&iifl*i£.T&. 
[0 15 8] tt6ft*K4fet£. aEjltO##«*»8000ppm 
. gS?©-#W*a*9000ppm t?»53-J^-;W>5ft 

6 tlfcS^tt hT y ^©*fiflE*«98fW« %<D*V? x— X fcf 
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V y x— X'hS##£#fc. £ £ (cMfe* V 7 x— X/M* 
#:*T^=f>^X#ffl»,TT72800 < CtTll^t:Lfc„ ft 

tfc«##T? 0.1-15umK90#:*963WSFffib, ftS39» 
0.5tfm«T©fi^©^#*ttlO{W»36T?*r>fc. * 

&. N 2 #X©*FBETf£:i;:<fc..5ii:*®«te8m 2 /g 

[0159] x*ia»fcj:*a-a/x5^— ^ft*ffi*«f 

,&Sr?$H£L-7t. P,o, /P 100 • (doo2 ) • (L 
c) , (La) ©ffi£g| 3 *36J|ft»#ffc 
i^it-i', &#«**©#*»««« 3 C0MBL- 
fc. fc**W't , ©lBtt©*W*tt, 700ppmT$ 1 ofc. 
©ffiKS?©-&#fi300ppm. ^^©-g-#S«7000ppm . F 
e(4580ppm, N i &8ppm T&ofc. 

[0 16 0] *&, **««T?ffll»fc«#*tt, X^U 
h (EC) t^XfM- 1- (DE 
C) <D&&itm <S*flcfilJt*50 : 50) fcA7yfls0 A, 
SSU^A*, 1.0^/ 1 Jg#L-fct>©£fflHfc. 
ft, 5?X^;P*— hOH^— «1416.5"C**. M 
fH#7K«®?K*t^-*n-5H 2 0*tt, lOOppmU/lT, X 
?I^>^'J 3— ^tilOOppm^TTabofc. 

[0 16 1] (ifctt«4) «"Ffc*-r±5&*W**ffl 

fc. 

[0 16 2] **JiS«Trffl«f A7-Wt;»^ 
K'J^A (L i PF 6 ) £X^U>#— h (E 
C) ty^f^XM+xK (DMSO) ©ig-&i§i£ 

(Jl-&#:Stit^50 : 50) fC \.^)VX 1 jgfflPL-fciffljS© 

-> h*© K^-HRtt29.8U**. ME#*««P«+I'^* 

*15H 2 Ollt lOOppmETF. X^1^>^U 3— JUttlO 
oppmJ^TTa&cfc,, Srffi^-iLTfco i?/^;ux;u 

F© Vi- — fk\Z29. 
[0163] (Jt««5) -#**»*tUT, X5=-|^> 
h (EC) fCA^s/flSt^BMJ^A*. 
i.o^;v/i**L,fcfc©*fl§tr>fc£U1-. JfctfeM5&m 

[0 16 4] (tfcte^fj 6 ) ^TKS^JKtLT. X5Pl/> 
h (EC) tl, 2->>* h=*->X*> (D 

me) ©s^jgig (m-&ftmttm%5o ■. 50) c^vft 

fit*. Jttt«5£H«fc*j*©U^2A:n*«ftfc|&* 

ftTfc. 1, E-y/H + yli'XOh't-Sd 

20T&-5. 

[0.16 5] (Jt«E«7) EtTCSti^&MSta 

[0 16 6] M£&*«WMH©-&WSa«10000ppm 
£S«J tf y 6 ft 6 tlfcS^tt tf y ^©£6^95 
%©*y 7i- Xtfy^SSftiL-T. <i«tiKC^* 



l . looot: izxm.mit uv7 x— x tr ^ ^^ft;* 
¥^«t«20Mm©***u»*T»o. ^m^m-v 

l~80ymtC90#:S%^# ; ftb, 0.5wm«T© 

#BETStr<t«)lt^®iM«4m2 /gT$o?c. 

[0 16 7] XimmjfftJ:**!!/^^^— ^**fiB«+ 
bfc. (P l01 /P100) . <d 002 ) . 

(Lc) . (La) ©fi^g3C^t. S&. ^Hf&# 
Wfc J; £53 KflfBL-fc. ft**** ©ft 
*©*#««, 2300ppm *©«M**©^T« 
tt600ppm, &&©-£#Sl4200ppm, Fe, Ni \Z&* 5 

ppm ~c$>-oft„ 

[0 16 8] AN^y-ftiOA. 
fc'J^tfA (L i PF S ) 4Xfl/>*-^-hty 
X^;P*— h©S£*tt (JB^flefltJt¥50 : 50) 

k 1.0^/ i »*LfciariEo#*«»«35»jR«snt- 

ft*, -/iff*- KDHt- $Cttl6.5T 
<&•£>„ SttiE^TkSfiPSgtft'&StiaHj OiB. lOOppm 
ETF. X^I/>^U n— ;i/«100ppm^TT-*^fco 
[0 16 9] (JtttM8) KTKjSTi'S&jRJfcJMtl* 

it. 

[0170] mw.&tmm.mz. iess©-&wsa*8oooppm 

. S*©^*fi^9000ppm 1r*l.n-)^-Mf,# 
e. tlfeS77l4 kT y ^©Mft^95«i:«% CO ^ y 7 x— X bf 

^f^MiLt, iooo , ct:TK*fl:U, ^yyx— X 

W&V, 0.5//mJWT©«L^©^S^«8#:ffl 
XT&nfz. Sfc, N 2 ^X©SBETj*trJ:Sit^S 

[0171] x»iHiSTic«fc*s-a/t7^— ^s^e* 

ioo ^ (d 002 ) ^ (L 
c) , (La) <Dm%m3\Z7f:-ro *26!*»«ffc 

llOOppm T^o^io -t©ffiBf*©^#«300p 
pm, ^^(D^^fS7000ppm , F e 580ppm, N i \£ 8 ppm 
TfSo^:. ^r-f ^9 ppm , T)V^ ~0 l±m$>7 u A 5 pp 
m , WrW2±* m> *U^A, #;i^>^i^#lppm 
. ffi»17ppm T*^o *3Hffi«Tffllifc*»«J4, A 
yyit0/vm ] J^OI>, (L i PF 6 ) £x^>#— # 
^— h (EC) <h^Dtf U>*— h (PC) CO® 
-£r^tt <«-&#«tt*50 : 50) \Z 1.0^)1/ 1 

;Uttl00ppm£4T"C*ofc. 
[0 17 2] <Jt««9) KT^sr«k5a:»*JMfca 



[0 17 3] n— )V$— )V&m®i:l<tz.* V7i- X/h 

a^ns^f . iooo'cict^^^l, tt^Tsa 

~80tfmC90#*»%##£U 0.5Mm£TF<&*i 

ffilcJ;SJt*ffi«^ i.2m* /gWofe. 

[0 17 4] X*l3*rK:J;*P,oi /P 100 2.6 
"CSrpfc. (d 002 ) « 0. 337nm, (Lc) tt58nm, 

(La) &239nm Tifeofc. L a/L c tt 4.12 "C$> 
±t2X^|ElST(C e fc^P 101 /P,oo , (d M2 ) , 

(Lc), (L a) &C/L a/L c CttSS4 tC^T. 
* fcTSanfe^ W J: * ffif» bT— ^ * 3i 4 K fif B L- . 

[0 17 5] 

[*4] 
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[0 17 6] (Jfctfcm 0) HTCSti^&MIf 

[0177] 5^tr>y^*Si|sftLfcS^ee-v^*iit 

tzN t ^XK*BETffil:i5ttgSfflH5m ! /g"C 
[0 17 8] XSHffCiSP,,, /P 100 COfiltt 2.6 



(19) 



#M¥6 - 1 6 8 7 2 5 



-efo-ofc, (d 002 ) « 0.337nm, L c «120nm , (L 

a) «180nm TJ^ifc, La/Lett l.ST&So _hfB 
X^@Srt«fc-5P l01 /P l00 « (d 002 ) . (L 

c) , (La) RZfiL a/L c ©tt£«4 tC*t\ £fc 

[0179] l^lt, *&K0i i nmmmm 5 ai^jt 

Mt400mA-e 4. 2V£T3B#RJI©?E«£U 3.0V£-C40 
OmAOTSSfETKm-rs^SiaSSIftOjlLfft^ &m?fi© 

£0 2 tr^-To 

[0180] 0 2*>siBsa>fc«fc5c#Hi£m~!!iffi 

[0 18 1] S&. 1 TSSSHSS^J 3 . Jt««lR 

r/Jttefi»l2 fC-P^sT*fimSfE*100mA~800mAi:L.. 

0 3 tc^TJ; -5 \z*mwo U f"?i=^f fltlt 

[0 18 2] Sfc. *SISS^J6 7JMSIJS«S|1K 3£SS0!I16 
RtfltfetfiJ 3 7i^itR^J 7 © U 3^ Anjfc*ttfc-3 Vvr 
^fi««SiE400mA-e 4.2VJT3 W<5^1Sl/. 3.0 V 
*T?400mA©««ETft«-r***S:«*»O3gbfTl^ # 
tiOSMli*'fi'JWM(S*IHffta!ll/t. 
©M*S;04 tr^-To EJ4*»e>9!Sa>&«fc5K:#*J6fll 

«3 7SS7©«ttfcJt^T*«a«l!*:U 

[0 18 3] *«mRtfJtttm©'J5 1 9.k=: 

*. ^mm i n&mm 6 , &tf&%0y s ns* 

M0y 1 1 © u ? o a =#c«ffi t *j ^ t t> n« ^ $t 

[0 18 4] %tfittl27!r£&tt0!ll5, Rtf^lM^J 

1 tM ^B©*fiMtS8**ajjeL-Jfc. Jttt 
0U 8 © 1 ^;i^B©^tt«^*t8SSt©-&*rspi:©l3 
^C^^TE 6 tC^T. 

[0185] s&. ssk, *nm&mR.tfnmm\m 
xsvcMm 9 7i^]±«0ijio© u &—Anm\z&^T3E 

€HM400mAT 4.2V£T3B#fig©*it;£U 2.7VS 



fc. -e©iS*£0 7 dm". 

[0 18 6] H7*»6W6*»ft:J:3C*3*l(llWl8~*Jfi 
«19©Uf-£Ar:*«&T?t>. Jfc«E«9ftrttfctt0!llO© 

<. f)^f «g|;|^J;Sti5 ^ 

[0187] mmmi9<Dmmmox:-c<D^.wcm-^ 

u «fl?ff©L i N (CF, so, ) 2 ©fcttfcg&Sa* 
[0 18 8] 

[»9!©3&*] ^±#^bfc*P<, *fS9JfcJ;fttfK* 

[0 2] SlSStfiJ 1 ~£ffi0y 5 RZftt&m 1 RtfJ±«0!l 

2 ©U ^A^SffiK^tS^JSSlM 9)Vt.-ti&& 

m 3 ] mmm i 3 R«tktt« i msitrnm 
2<DV?v2±-£mmz&tf&ftmmffi.£:Mmmffiii<D 

[04] *««6~*««llfttf*««16flD'J^*A 

[0 5] Xftm:&tfJtttM7©ttttttK. 

[0 6] HMi«!ll2^ttMl5&^liMl7&CXJtttM 

8 ©u^^a— jfcfi»fcfe>t* i -tM i7;i/S©^E&«^i 
* i ft m * * n & ««©-&#» t © £ 
0. 

[0 7] *ffi«»J18R^]6S0iJ19, &%iM9X.Ztl£%iM 
1 ••-^.x>I^X^S 

3 -mmm 

4-1EM 

5 —feA 1/— 9 

6-ftS 

8 •■■»□« 

9 -jESsr? 
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CfgffB] ¥^1 l¥ (1 9 9 9) 7^90 



#Hi¥6 — 1 6 8 7 2 5 
[&P1B] (1 9 9 4) 6H14B 

[fifW ^BH**lFa*6 — 1 6 8 8 
[UB#^] #i¥5-5 6 19 4 

[aiRttfta-sugeiK] 

H01M 4/58 
4/02 
10/40 

[F I] 
H01M 4/58 

4/02 D 
10/40 Z 



[JIffiB] ¥fi£l 0^6J3 5 B 
C^ttHtlE 1 ] 
[*tiE*tft*£«] B^^# 

HM&Bl] iESt. 'J A-f -ttWr 
0 Ot:eU:fc5e*U£-iH&#U X|*|sl8rl£j:S£l*Mft 

jg© (ioi) mm\f.—9 (p 101 ) <t (ioo) mm 

¥-2 (P,oo ) ©3ft«JtP 10 i /Pmo^O. 7- 
2. 2T**Cifc»«iT*y^9Z>>— 3fc««l. 
[»*»2] _ME#*«tttt J _Xl*lil8rfcJ:S!M& 

(0 0 2) ®<D®KPB (d 00J ) aftJO. 3 3 6- 
O. 3 3 8 nmT350, Aogi£Caf|J[5]©f§I 
£ (La) ici^ffllSl^ (Lc) ©JfcL a/L 
c*»l. 3-2. 5X*&0, a«^rlSlCD5^S* (L 
a) tel 0 0 nm«TTab*£££4#?a£-r*iS5l&«l 

[§t^cH3i aaaa»jBw«itt. «tffa*i amu hi o 
jnr-s e watm i e«<p y 

tzmim i teat© u »fr A-^gflS. 

-j— fkifi i 8 aTTts i m£k±<D&*mmii<Dm&* 



«a*^ KTiag) tn . (2) gfca (3) K^am 

(1) 2 o o ox:KK±mummm^mvmm<tvrz.^ 
mvtv. sec 2 o o o'CKJrOi&s-cira&flUB-r*. 

(2) MlLt^ifttb/:!, »»U *e.(c2 0 

(3) ±m (i) ^fctt (2) oaag£)5Sbfcm, 

t:«±©f^£-*s#i^aate#*a«i o o o P P 

7 o cceui-ea&o, &m7cM<n 4 £ : ft&-t> < &7£%Zt\z 

5 OppmHT (OppmS^O) . ^r-f SKD-g^ft** 
5 0ppm£tT (Oppm^tr) . &3fi«>^Mrg;&U 
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0 0 0 p pmUTF (0 p pm) &StS. ffin<£>^M.tf 

1 0 0 0 p pmaTT»5riS«fatt5iJfW = 

[*WMjE2] 

[ffljE»ft*S«] 91IBI*. 

[*|1E*MUBB*] 0 0 12 

[0 0 12] 

-hfcSHRfcr— *ft#U X«U§ltf££«JiM(Mf|jfi0 (1 

0 1) mffi¥—i? (P,„ ) t (10 0) 0#ftf— ^ 
(P l00 ) ©3fiffiJt*iPi 0l /P,oo **0. 7~2. 2 

[¥**tiE 3 ] 

miEZimmB&i 0030 

[0030] *%fmzmz>fk.m<D&kmK®<DMm 

m\t> 2. 1 5 g/ctf JBLhJ&*#SL<^. n 
mnmtm&ftlfitf 1 fimtU:l 0 0 um&>T<Dt&m\Z 

igj^Lfcfeg>T&a. &&mz\zis-*f-mffi3:m.mtt 
mmizmm (issALD-300) &m^\ s-rtf— 

*-fcttttfelttO. 1 g^#ffi?5ftaijj: l~2m 1 (DM 

X»3jjf©BETffitJ;ait«S)K*0. l~10 0m 2 
LiSttfc, Mtt£A#lifiO!)ll)lttft:ift*9<KK 

tf. N 2 #***©BETttfcJ:*tt:«iB8W«**<fr 

KsnfcK < & o . *«E<o«7c#*a*e 

[*«E*liE4] 



[ffiIE*f^JSa^] 0 0 3 8 

[MiE^fe] mw. 

[0038] *&mK.»z>fi.m<z>&*Kmo>9imij#iiz 

ifc*fcf4««*jisflEfc, «t© (i) , (2) ©urn 
js^coiaa^fra. (i) 2 0 0 ox:sjL±<Dm.Bn?&MW 

bTlftftl,ft«. 8H*U FStf2 0 0 0t:« 

±©fi«-CSIM!&«-r*. (2) *MaSLT. iftft^T 

**s*fcia*<i:Ufca (moo ors^AWSb 
ft-r*. sen, ±e (1) *fc»4 (2) ©aassriSL 

[#tt*UE 5 ] 

imiEM^ms^i 0056 

[0 0 5 6] — ^fgB^tStt:. -hiEL/fcX^U>;ft 
— H (EC) MU3.=3-V>tl— NiO 
Hi— 8aTT'^llWO 
(KTSS 2 -6) i©fi^*«E 

*«, flStUTwllS»»WT?7 0 CCKifcSKSIfttr— f 
£#U 1 0 0 0 ppmKTfflMR 

C^tt*tIE6] 

[*IE*fSiJlS£] 0 0 5 7 
[*tIE27i£] 

[0 0 5 7] "*-;&:*>■&*■©* 2 ©5fi9!tt, jE«<fc, 'J 

GftSftfett. *f^lrT7 0 0"Cei±K:38J»fc:— * 
5fL. _B£gf&W4W, 1 0 0 0 p pmEUnf&SJS 

[«IE*f#i»Si£] HID* 
[*tIE*f#iJ|t@£] 0 0 5 9 
[ffiiE^ffi] S£M 
[t*jEfi$] 

[0 0 5 9] g=fc. 2MN&2©9e93££t?-&ftff©0lft 

ftttt4. X^lalSffcJ:0f#e»ti-5 (110) ffiOESrtr 
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— i^«fcSJB»«iS©aW#|6i0|Sft^©¥J9ftS (L 

a) ^2 0 nm£t± 1 0 0 nmRTT^^iiMIb 
V\, (La) ©IB, 4 0nm6t±8 0nmTJfe 

5^i*Ut)<ifibK (La) ^2 0nmH-hl 00 

rfro*SIIi^©a$fc£fa©;g£#iI^T&3£:&, 

^©tfJAOt" h U^A-f * 

[*«*tiE 8 ] 

mmm 

miEMmms^] o o 6 7 
imm^m as 

[0 0 6 7] Mffiro^*M^4 ] (c-&#$tisKJtKi^* 

4Ktt, miiMt 7 0 0 t6l±l:^ t-!? b, 
£££l^»*iB©a«i*fflffl»»?©¥iS*3 (L 
a) *i2 0 nmH±l 0 0 nmHTTSSn^_MI: 

Sfc, U^A-f;t>i:jtS*©Bit*i:©KJ& 
(Li, S y ©£j&) **tfcnKf*5#*»«E©«5E 
gi*K4b*©BBHrtirB©fittL *J;tf H*— 

[*«*tIE9] 

miEttmwm&i mmm 
miEMmmm^i 0074 

[0 0 7 4] 

[*jg«sj] bit. ttw&pm&vrv&^&.miuzm 
%m) , ©*««**■*-. 

IE 1 0 ] 

[*IjE***JHS*] 0 0 7 5 

[0 0 7 51 1 ) tail:. **j6«T?fflt»fcP3 

SiiUffAz^liroM^t. m 1 t-feiAT, 1 

^SiTS-So £©^g§ 11*1 Kite. «SP3*«iRifrt*nT 



[*«*tiEi 1] 

[«IE*f#5»Si£] BjjiH$ 
[**IE*f£iJiIB£] 0 117 

[0117] «t*^©^i©^^ m&mimm) a 

tf*3©569i (»*3BJ.B«) ©*MS«tt5^TBlwr 

•5. 

(*SS0<J1 2) &Tfc*^J:5&K*IMISj;fttf«*** 
[3M**jE12] 

immzigtmmzi mmm 

C»iE»*3HB«] 0 13 0 

[«IE*ffi] 

[0 13 0] •A\Z*m<D&2<DmW (»*3BiE«) © 

[?ii!E'l 3] 
[«IE*t^*®«] BJM# 
[*tIE»*UBB*] 0 13 4 
[*|]E*j*] 

[0 13 4] ^IC*S©^3©^BJ (»-fcJg_8_fE«) © 

(mmmi 7) KTfcjsr±3&**ir*fttfttiP** 

C**Ml|jEl 4] 

mmm 

[fctlEtttSJSB*] 0 13 7 

[0137] *%9i©& 1 <nmm (M^mett 

_) ©SiJ©*iS^JSr^Tlc*-r. 

a— ^s*©«^**-r. 0 1 iza^x. 1 ttjsa5{xfe 
•5. c©^giirticii, ms»3*tiR#i$nTn*. £ 

OlIB3li. IE«4» ■feAtU— * 5&tfftffi6 ££© 
5] 

[mie»*«««] mmm 

mmmMmm^i 0 1 8 8 
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[0 18 8] £U:#iELfc*q<, **WfcJ:n«i«*« 



